Spoilage incidents in high-acid foods, like fruit juices, often involve anaerobic and aerobic bacilli (Clostridium butyricum and Cl. pasteurianum, Bacillus coagulans and B. megaterium; Alicyclobacillus spp.), lactobacilli, yeasts (Zygosaccharomyces rouxii, Z. bailli, Pichia membranifaciens, Saccharomyces spp. and Candida spp., heat-resistant species of mycelial fungi.
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Heat-treatments in fruit juices are usually designed for the inhibition of pectin-methyl-esterase and avoid juice clouding; however, these treatments cause a loss of organoleptic and nutritional attributes of product. Thus there an increasing interest towards not-thermal approaches and natural antimicrobials, able to prolong juice shelf life without adverse effects on the quality; the use of citrus extracts could be a promising way.
Thus, the main goal of this research was the evaluation of the bioactivity of some citrus extracts towards some yeasts representative of the spoiling microflora of juices (Saccharomyces cerevisiae, Zygosaccharomyces bailii, Z. rouxii, Pichia membranifaciens); the research was divided into different steps as follows:
1. Evaluation of the bioactivity of 3 different citrus extracts (biocitro, lemon extract and neroli) (from 10 to 100 ppm) in laboratory media, through a micro-dilution method; yeast growth was evaluated through absorbance measurement. Data were modelled as Growth Index and used to build a time/dose profile for each antimicrobial and for each microorganism.
2. Then, S. cerevisiae and Z. bailli were chosen as targets for this second step, as they were the most resistant yeasts to biocitro and lemon extract. In this step, citrus extracts (0-80 ppm) were combined either with pH (3.0-5.0) or storage temperature (5-25°C) through a fractional design; data analysis by DoE approach (Design of Experiments) highlighted that pH could enhance the bioactivity of the extracts. Moreover, biocitro and lemon extract could experience both a positive or a negative interaction, depending on the strain.
